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(54) CIRCUIT BOARD INSPECTING APPARATUS 

(57)Abstract: 

PURPOSE: To shorten an forming operation of 
inspection reference data by reading data of a type, a 
position, a mounting angle, etc., of a mounting 
component corresponding to each inspection field from 
memory means based on a position of the field input 
through input means. 

CONSTITUTION: Data of a shape, a size, a position, etc., 
of a mounting component of an entire circuit board 1 
with a mark 1a of the board 1 as a basic point are read 
from memory means 9. A plurality of positions of the 
field for imaging the board I by a second camera 4 is 
input through a keyboard 5, and data to become a 
reference when a type, the position, a mounting angle, 
etc., of the component mounted in the same field are ! 
inspected are formed. Then, the reference data is 
corrected by using an actual circuit board 1 having no 
mounting malfunction. Accordingly, a forming operation 
can be easily conducted in a short time as compared 
with manual operating input of the reference data, and 
the position of the field may be reset when the field is altered. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The circuit board test equipment which possessed a picture judging means judge the quality of 
a component-mounting state, as compared with the inspection-standard data concerning classification, a 
position, a wearing angle, etc, of the mounting parts on which the image pck-up data which are 
characterized by to provide the following, and which are obtained for every inspection visual field 
through the camera which can be picturized according to two or more inspection visual fields, and a 
camera in the circuit board after component mounting were beforehand specified with each of each 
inspection visual field. A storage means to memorize the design data of the circuit board and mounting 
parts. The input means for inputting the position of each inspection visual field. An inspection-standard 
data origination means to read data, such as classification of the mounting parts in each inspection visual 
field, a position, and a wearing angle, from a storage means, and to create the above-mentioned 
inspection-standard data. 

[Claim 2] The circuit board test equipment which possessed a picture judging means judge the quality of 
a component-mounting state, as compared with the inspection-standard data concerning classification, a 
position, a wearing angle, etc. of the mounting parts on which the image pck-up data which are 
characterized by to provide the following, and which are obtained for every inspection visual field 
through the camera which can be picturized according to two or more inspection visual fields, and a 
camera in the circuit board after component mounting were beforehand specified with each of each 
inspection visual field. A storage means to memorize the design data of the circuit board and mounting 
parts. An inspection visual field positioning means to set up the position of the inspection visual field 
over the circuit board from the visual field size of a camera. An inspection-standard data origination 
means to read data, such as classification of the mounting parts in each inspection visual field, a 
position, and a wearing angle, from a storage means, and to create the above-mentioned inspection- 
standard data. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the circuit board test equipment which inspects the 

mounting state of the electronic parts with which it was equipped on the circuit board. 

[0002] 

[Description of the Prior Art] The conventional component-mounting system which conducts 
automatically wearing of the electronic parts to a circuit board top and inspection of a mounting state is 
shown in drawing 3 . 

[0003] The test equipment with which a keyboard and 26 conduct a monitor and, as for 27, the move 
table on which the circuit board and 22 consist of an X-Y table etc. in this drawing in 21, the 1st camera 
for mark detection in 23, the 2nd camera of mounting state checking [ 24 ], and 25 conduct positioning, 
mounting inspection, etc. of the circuit board 1, and 28 are table drive circuits. 
[0004] Test equipment 27 is equipped with the image memory which memorizes the image data 
obtained through each cameras 23 and 24, the criteria data memory which memorizes the data used as an 
inspection standard, the microcomputer which carries out program processing of a series of inspection. 
[0005] Here explains the procedure of the inspection in the above-mentioned mounting system with 
reference to drawing 4 . 

[0006] First, tee-CHINGUDE-TA which serves as the foundation of inspection and criteria in advance 
of mounting and inspection is inputted (SI). Here, the datum-reference data of the circuit board 21 etc. 
are inputted as the data which serve as criteria in case the position of two or more inspection visual 
fields of picturizing with the 2nd camera 24 to the circuit board 21, the classification of the parts 
mounted in the inspection-standard data in each inspection visual field, i.e., this inspection visual field, 
and a position, a wearing angle, etc. are inspected, and a judgment allowed value through a keyboard 25, 
respectively. 

[0007] After a tee-CHINGUDE-TA input carries in the non-mounted circuit board 21 on the move table 
22 at the recognition station NS, and positions this circuit board 21 (S2, S3). Specifically, the circuit 
board 21 on the move table 22 is picturized with the 1st camera 23, and the move table 22 is driven so 
that mark 21a prepared in this circuit board 21 may agree with the above-mentioned datum-reference 
data. 

[0008] After in position moves the move table 22 to the mounting station SS, and equips the circuit 
board 21 with various parts according to the part wearing mechanism of an illustration ellipsis (S4, S5). 
[0009] After the completion of mounting returns the move table 22 to the recognition station NS, 
picturizes the circuit board 21 with the 2nd camera 24, and positions the circuit board 21 like the above 
(S6, S7). 

[0010] As compared with the above-mentioned inspection-standard data, the quality of a mounting state 
is judged for the image data which after in position selects one of the inspection visual fields, picturizes 
this inspection visual field with the 2nd camera 24, and is obtained here (S8, S9). Although the detailed 
explanation is omitted since it is common knowledge, a quality judging is judged as mounting being 



poor here, when the gap exceeding tolerance is in the case where incorrect ** is in mounting parts, or a 
mounting position. 

[001 1] Inspection of the above-mentioned mounting state is conducted to all inspection visual fields, and 
after an inspection end outputs an inspection result and takes out the circuit board 21 from the move 
table 22 (SI 0, SI 1, SI 2). The taken-out circuit board 21 with poor mounting is removed from a line at a 
next process based on the above-mentioned output. 
[0012] 

[Problem(s) to be Solved by the Invention] However, it is necessary to input the inspection-standard 
data for every inspection visual field as the position of an inspection visual field in a handicraft 
especially, and this difficulty has remarkable time and a remarkable effort in the inspection-standard 
entry of data concerning classification, a position, a wearing angle, etc. of mounting parts for every 
circuit board used as a subject of examination in the above-mentioned conventional thing. Moreover, 
when changing an inspection visual field position, all inspection-standard data must be re-created and 
the work will become very troublesome. 

[0013] this invention was made in view of the above-mentioned situation, and the place made into the 
purpose is to offer the circuit board test equipment which can create inspection-standard data easily. 
[0014] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, in a claim 1, the circuit 
board after component mounting The camera which can be picturized according to two or more 
inspection visual fields, It compares with the inspection-standard data concerning classification, a 
position, a wearing angle, etc. of the mounting parts on which the image pck-up data obtained for every 
inspection visual field through a camera were beforehand specified with each of each inspection visual 
field. In the circuit board test equipment possessing a picture judging means to judge the quality of a 
component-mounting state A storage means to memorize the design data of the circuit board and 
mounting parts, and the input means for inputting the position of each inspection visual field, An 
inspection-standard data origination means to read data, such as classification of the mounting parts in 
each inspection visual field, a position, and a wearing angle, from a storage means, and to create the 
above-mentioned inspection-standard data is established. 

[001 5] In a claim 2, the circuit board after component mounting Moreover, the camera which can be 
picturized according to two or more inspection visual fields, It compares with the inspection-standard 
data concerning classification, a position, a wearing angle, etc. of the mounting parts on which the image 
pck-up data obtained for every inspection visual field through a camera were beforehand specified with 
each of each inspection visual field. In the circuit board test equipment possessing a picture judging 
means to judge the quality of a component-mounting state A storage means to memorize the design data 
of the circuit board and mounting parts, and an inspection visual field positioning means to set up the 
position of the inspection visual field over the circuit board from the visual field size of a camera, An 
inspection-standard data origination means to read data, such as classification of the mounting parts in 
each inspection visual field, a position, and a wearing angle, from a storage means, and to create the 
above-mentioned inspection-standard data is established. 
[0016] 

[Function] In circuit board test equipment according to claim 1, based on the position of the inspection 
visual field inputted th ough the input means, data, such as classification of the mounting parts 
corresponding to each of this inspection visual field, a position, and a wearing angle, are read from a 
storage means, and inspection-standard data are created. That is, with this equipment, inspection- 
standard data can be automatically created only by inputting the position of an inspection visual field. 
[0017] Moreover, in circuit board test equipment according to claim 2, the position of the inspection 
visual field over the circuit board is set up from the visual field size of a camera, the data of **, such as 
classification, a position, a wearing angle, etc. of the mounting parts corresponding to each of this 
inspection visual field, are read from a storage means based on the position of this set-up inspection 
visual field, and inspection-standard data are created. That is, with this equipment, setup of an inspection 
visual field position and creation of inspection-standard data can be performed automatically. 
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[0032] Moreover, the content of inspection-standard data can be changed according to the number and 
gestalt of electronic parts which are mounted in the circuit board, and you may make it include other 
data, such as part size and a judgment allowed value, in these inspection-standard data. 
[0033] 

[Effect of the Invention] As explained in full detail above, according to circuit board test equipment 
according to claim 1 , only by inputting the position of an inspection visual field through an input means, 
data, such as classification of the mounting parts corresponding to each of this inspection visual field, a 
position, and a wearing angle, can be read from storage, inspection-standard data can be created 
automatically, and the creation work can be easily done in a short time compared with the conventional 
thing which had inputted these inspection- standard data in the handicraft. Moreover, when changing an 
inspection visual field, inspection-standard data can be created like the above only by resetting up the 
position of an inspection visual field, and it is very convenient. 

[0034] Moreover, according to circuit board test equipment according to claim 2, the position of the 
inspection visual field over the circuit board can be automatically set up from the visual field size of a 
camera, an input of this inspection visual field position can be made unnecessary, and a series of work 
can be done still more briefly. 
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